Preface
Computational statistics is a fascinating and relatively new field within statistics. While much of classical statistics relies on parameterized functions and related assumptions, the computational statistics approach is to let the data tell the story. The advent of computers with their number-crunching capability, as well as their power to show on the screen two-and threedimensional structures, has made computational statistics available for any data analyst to use.
Computational statistics has a lot to offer the researcher faced with a file full of numbers. The methods of computational statistics can provide assistance ranging from preliminary exploratory data analysis to sophisticated probability density estimation techniques, Monte Carlo methods, and powerful multi-dimensional visualization. All of this power and novel ways of looking at data are accessible to researchers in their daily data analysis tasks. One purpose of this book is to facilitate the exploration of these methods and approaches and to provide the tools to make of this, not just a theoretical exploration, but a practical one. The two main goals of this book are:
• To make computational statistics techniques available to a wide range of users, including engineers and scientists, and
• To promote the use of MATLAB® by statisticians and other data analysts.
MAT L AB a nd H an d le G r aph ic s ® are reg istere d tra de m ar ks of The MathWorks, Inc. There are wonderful books that cover many of the techniques in computational statistics and, in the course of this book, references will be made to many of them. However, there are very few books that have endeavored to forgo the theoretical underpinnings to present the methods and techniques in a manner immediately usable to the practitioner. The approach we take in this book is to make computational statistics accessible to a wide range of users and to provide an understanding of statistics from a computational point of view via algorithms applied to real applications.
This book is intended for researchers in engineering, statistics, psychology, biostatistics, data mining and any other discipline that must deal with the analysis of raw data. Students at the senior undergraduate level or beginning graduate level in statistics or engineering can use the book to supplement course material. Exercises are included with each chapter, making it suitable as a textbook for a course in computational statistics and data analysis. Scien-tists who would like to know more about programming methods for analyzing data in MATLAB would also find it useful.
We assume that the reader has the following background:
• Calculus: Since this book is computational in nature, the reader needs only a rudimentary knowledge of calculus. Knowing the definition of a derivative and an integral is all that is required.
• Linear Algebra: Since MATLAB is an array-based computing language, we cast several of the algorithms in terms of matrix algebra. The reader should have a familiarity with the notation of linear algebra, array multiplication, inverses, determinants, an array transpose, etc.
• Probability and Statistics: We assume that the reader has had introductory probability and statistics courses. However, we provide a brief overview of the relevant topics for those who might need a refresher.
We list below some of the major features of the book.
• The focus is on implementation rather than theory, helping the reader understand the concepts without being burdened by the theory.
• References that explain the theory are provided at the end of each chapter. Thus, those readers who need the theoretical underpinnings will know where to find the information.
• Detailed step-by-step algorithms are provided to facilitate implementation in any computer programming language or appropriate software. This makes the book appropriate for computer users who do not know MATLAB.
• MATLAB code in the form of a Computational Statistics Toolbox is provided. These functions are available for download at:
http://www.infinityassociates.com http://lib.stat.cmu.edu. Please review the readme file for installation instructions and information on any changes.
• Exercises are given at the end of each chapter. The reader is encouraged to go through these, because concepts are sometimes explored further in them. Exercises are computational in nature, which is in keeping with the philosophy of the book.
• Many data sets are included with the book, so the reader can apply the methods to real problems and verify the results shown in the book. The data can also be downloaded separately from the toolbox at http://www.infinityassociates.com. The data are pro-
